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The following is the actual sequence of programs on the Math Library 
tapes: 



MATH LIBRARY FUNCTIONS 

BSH Square Root - MP Floating Point 

BSJ Sin and Cos - MP Floating Point 

BSM Arc Tangent - MP Floating Point 

BYB MP Hyperbolic Tangent 

BSL Exponential - MP Floating Point 

BSK Natural Logarithm - MP Floating Point 

BSS Polynomial - MP Floating Point , 

BST Double Shift Magnitude 

MATH LIBRARY SUBROUTINES 

BPV MP Floating Load 

BPW MP Floating Store 

BRF Math Convert FXD PT to MP Float 

BYY Convert MP Float to DP Fix 

BYZ Convert MP Float to SP Fix 

BRD MP Floating Add, Subtract, Norm 

BRC MP Floating, DP Fixed Compare 

BRB MP Floating, DP Fixed MPY and DIV 

BSR MP Floating Overflow 

BSP MP Floating Underflow 

BPX DP Fixed Point Load 

BPY DP Fixed Point Store 

BPZ DP Fixed Point Add, Subtract 

BLJ DP Fixed Point Two's Complement 

BRA Double Shift Arithmetic 

BRJ SP Cumulative Multiply 

BLG SP Multiply 

BLH SP Divide 

BRH Math Subroutine Storage Pool 



390006 
390007 
390010 
392279 
390009 
390008 
390016 
390017 



391075 
391077 
391094 
392338 
392339 
391090 
391088 
391096 
390015 
390014 
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391081 
391083 
390664 
391085 
391101 
390663 
390665 
391098 
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INTRODUCTION 



The Math Library is a comprehensive set of mathematical 
functions and subroutines. Operations for floating point and 
single and double precision fixed point formats are provided. 
Negative integers and mantissas are represented in two's 
complement notation. Floating point exponents are in excess 
80 ,. The numerical data formats utilized are illustrated 
below. 



FIXED POINT SINGLE PRECISION 

A Fixed Point Single Precision integer is a signed number 
from one to five decimal digits long. Its maximum absolute 
value is 2 15 or 32,767. 

Fixed Point Single Precision 



Magnitude 



1 15 

The DATA statement may be used in both the SYM I and 
SYM II assemblers to define fixed point single precision 
constants. 



Example: 

Label Operation Operand 

TWFV DATA 25 



would assemble as: 19 



16 



Label Operation Operand 

NHUN DATA -100 



would assemble as: FF9C 



16 



3, 



FIXED POINT DOUBLE PRECISION 

A Fixed Point Double Precision number is a signed number 
from one to ten decimal digits long. Its maximum absolute 
value is 2 30 " 1 or 1, 073, 741, 823. The sign bit (bit 0) of word 
one signifies the algebraic sign of the number. 

Fixed Point Double Precision 



Most Significant Magnitude 



15 



Least Significant Magnitude 



15 



The DPI statement may be used in the SYM II assembler to 
define fixed point double precision constants. 



Example: 

Label 
ME 



Operation 
DPI 



Operand 
-123456789 



would assemble as: F148 ., 32EB . 

FLOATING POINT (MID- PRECISION) 

A mid-precision floating point number is a signed number 
of one to nine decimal digits with the approximate limits of 
+10 38 to -10 38 . Actual precision is limited to 30 bits. 
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would assemble as: 00 74 l6 » BF45 1 6" 7483 l6 ' £ 

EPRL 2.4E8 

would assemble as: 009C l6 , 4201^, 6C00 l6 
5. PSEUDO CALLS 

Both the SYM I and SYM II assemblers will allow the entry 
name of any math subroutine to be placed in the operations 
field of the input statement. 

The statement: 

MSQR ARG 

would assemble as: 

SMB MSQR 

JSX MSQR 

DATA ARG 
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Floating Point (Mid- Precision) 



Zeros 


Exponent 





1 7 8 


15 


s 


Most Significant Mantissa 





1 


15 





Least Significant Mantissa 



1 



15 



Excess 80 , means that the exponent of the number 1.0, for 
example would be represented as: 





0000 0000 


1000 


0001 















100 0000 


0000 


0000 















000 0000 


0000 


0000 


and 


-1.0 would be repr 


esented 


as: 




0000 0000 


1000 


0001 












1 


111 1111 


1111 


1111 











111 1111 


1111 


1111 



The EPRL statement may be used in the SYM II assembler 
to define a mid-precision floating point constant. 

Example: 

Label Operation Operand 

MY EPRL -123456. 709E-9 
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